
Presentation to the Neutrinos & Society Sub-Panel: 

The Nuclear Science & Security Consortium (NSSC)  
and Neutrino Science 

Karl van Bibber 

Executive Director, NSSC 
Chair, Department of Nuclear Engineering 

University of California Berkeley 

April 26, 2013 
Intensity Frontier Meeting, ANL 



A	
  Renaissance	
  in	
  Nuclear	
  Science	
  

•  Most	
  major	
  Nuclear	
  Science	
  &	
  Engineering	
  programs	
  in	
  the	
  US	
  
have	
  doubled	
  in	
  size	
  over	
  the	
  past	
  decade	
  

•  Students	
  view	
  the	
  nuclear	
  issue	
  holis?cally	
  as	
  a	
  societally	
  
important	
  problem	
  worthy	
  of	
  their	
  future	
  career	
  

•  We	
  enjoy	
  a	
  large	
  pool	
  of	
  well-­‐prepared	
  US	
  students	
  

•  The	
  ‘demand	
  signal’	
  from	
  the	
  DOE	
  labs	
  in	
  nuclear	
  non-­‐
prolifera?on	
  represents	
  an	
  outstanding	
  opportunity	
  for	
  MSI	
  	
  

The	
  NSSC	
  seeks	
  to	
  capitalize	
  on	
  this	
  opportunity	
  and	
  provide	
  a	
  
large	
  influx	
  of	
  trained	
  S&E	
  for	
  the	
  non-­‐prolifera?on	
  mission	
  	
  



Nuclear	
  ST&E	
  is	
  a	
  very	
  hot	
  field	
  –	
  applica?on	
  pressure	
  	
  
from	
  top	
  American	
  students	
  has	
  burgeoned	
  this	
  decade	
  



The NSSC reflects the priorities of the new NPR 

“Investing in the scientific and technical 

underpinnings of our program is critical to 

implementing the President’s nuclear security 

agenda and to preventing nuclear terrorism or 

nuclear proliferation. As we push the 

boundaries of science and discovery,  

partnerships like the Nuclear Science and 

Security Consortium are a vital part of our 

effort to invest in the future of our programs by 

building a strong pipeline of new technical 

talent to our laboratories.” 

Anne Harrington 
NNSA Deputy Administrator for 
Defense Nuclear Nonproliferation 

In	
  2010,	
  	
  DOE/NA-­‐22	
  issued	
  a	
  FOA	
  for	
  a	
  $25M	
  /	
  5	
  year	
  program.	
  	
  
In	
  2011,	
  a	
  UC	
  Berkeley-­‐led	
  consor?um	
  was	
  awarded	
  the	
  grant.	
  	
  	
  



The NSSC – 7 universities & 4 national security labs 

	
   University	
  of	
  California	
  Berkeley	
  

University	
  of	
  California	
  Davis	
  

University	
  of	
  California	
  Irvine	
  

University	
  of	
  California	
  San	
  Diego	
  	
  

Michigan	
  State	
  University	
  

University	
  of	
  Nevada	
  Las	
  Vegas	
  

Washington	
  University	
  

Lawrence	
  Berkeley	
  Na?onal	
  Lab	
  

Lawrence	
  Livermore	
  Na?onal	
  Lab	
  

Los	
  Alamos	
  Na?onal	
  Lab	
  

Sandia	
  Na?onal	
  Lab	
  

(Ins?tute	
  for	
  Global	
  Conflict	
  &	
  Coopera?on)	
  



The	
  NSSC	
  has	
  enabled	
  high	
  caliber,	
  high	
  visibility	
  
ac?vi?es,	
  such	
  as	
  summer	
  schools	
  

!"#$%&'(%)*+'%,-#./%0"1/%2344567%

!!"#$%&'()*%+,-.!/0)1!2.'1)!!
34556"!327889%%

! !

:76;<! ! =0>)!?!@!=01.!ABC!DEAD!

:76"6<! ! 4>%F)-+%,.!&G!;)F#$#!9#+!H)I#+!

:78<! 4>$)-I-#$0#,)!+,0$)>,+!%>!'()*%+,-.C!
J(.+%'+C!()#1,(!J(.+%'+C!&-!>0'1)#-!
)>I%>))-%>I!

!"#$%&'())*%$+,,)-%$."//0%1/.+$)$%/2%3-4#2#25%+26)-5-46+43)$%#2%3")%1+264,)2340$%/1%-46#/."),#$3-7%
(#3"%42%),8"4$#$%/2%3")%2+.0)4-%1+)0%.7.0)9%:3+6)23$%(#00%-).)#;)%43%0)4$3%!"#$%&&%1/-%84-3#.#843#/2%#2%3")%
8-/5-4,9%%!-4;)0%./$3$<%"/+$#25%/2)%,)40%8)-%647%4-)%40$/%./;)-)69%%=#$#3$%3/%243#/240%2+.0)4-%14.#0#3#)$%4-)%
#2.0+6)69%%%!-#8$%3/%>)2)-40%?3/,#.$<%:42%@2/1-)%A+.0)4-%>)2)-43#25%:343#/2<%426%3")%A);464%!)$3%:#3)%4-)%
80422)69%%!")%./+-$)%"4$%,/-2#25%0).3+-)$%426%413)-2//2%04B/-43/-#)$9%%C#;)%())*$%4-)%6);/3)6%3/%
#26)8)26)23%04B/-43/-7%-)$)4-."%8-/D).3$9%%%
%
?880#.423$%,+$3%B)%E:%F#3#G)2$9%?880#.43#/2$%4-)%6+)%B7%?8-#0%H%IJKI9%!()0;)%$3+6)23$%(#00%B)%$)0).3)6%1/-%
84-3#.#843#/29%%:)0).3)6%4880#.423$%(#00%B)%2/3#1#)6%B7%?8-#0%L<%IJKI%./23#25)23%+8/2%1+26#259%%?880#.43#/2%
-)M+#-)$%4%$343),)23%/1%#23)-)$3<%-)$+,)<%3-42$.-#83%N+2/11#.#40%4..)834B0)O%426%0)33)-%/1%-)./,,)2643#/29%
%
!")%8-/5-4,<%#2%#3$%3"#-6%7)4-<%#$%$8/2$/-)6%B7%3")%P)84-3,)23%/1%Q2)-57'A+.0)4-%Q2)-57%426%/-542#G)6%B7%
3")%R46#/."),#$3-7%S-/5-4,%43%3")%E2#;)-$#37%/1%A);464%T4$%=)54$9%%
%

C+00%8-/5-4,%6)34#0$%426%4880#.43#/2%4-)%4;4#04B0)%43U%%"338UVV-46."),92);4649)6+V-1.$$9"3,0%

%

%

%

Open to graduate and upper-level undergraduate students. !
Applications due May 1 at: http://lux.physics.ucdavis.edu/nssc_summerschool/ !
Email: nssc-summerschool@physics.ucdavis.edu!

Confirmed Speakers: !
•  Karl Van Bibber (UC Berkeley)!
!  George Anzelon, Adam Bernstein, Nathaniel Bowden, Morgan Burks, Kareem Kazkaz 

 (Livermore National Laboratory) !
!  Erik Brubaker, Tom Kulp, Peter Marleau, Kevin Strecker (Sandia National Laboratory) !
!  Manuel Lagunas-Solar, Michael Lerche, Ben Liu (McClellan Nuclear Research Center)!
!  Marc Bergevin, Carlos Castaneda, Daniel Cebra, !

 Simon Cherry, Chuck McDade, Robert Svoboda, !
 Matthew Szydagis, Mani Tripathi (UC Davis) !

Hands-on Activities: !
•  Neutron Activation Analysis using the MNRC facility!
•  Gamma-ray spectroscopy with High Purity Germanium Detectors!
•  Elastic proton scattering at the Crocker Nuclear Laboratory!
•  Particle Detector work!

Local Organizers: !
Bob Svoboda !
Mani Tripathi!
Dan Cebra !
Jim Shackelford!
Michael Lerche !
Jeremy Mock!
Nick Walsh !

Local Contact: !
Prof. Bob Svoboda!
rsvoboda@physics.ucdavis.edu !
(530)754-9610 !

Sponsored by the 
DOE/NNSA funded 
Nuclear Science and 
Security Consortium !

UC	
  Davis	
  –	
  Nuclear	
  
Analy?c	
  Techniques	
  	
  

UC	
  Irvine	
  –	
  Nuclear	
  
Reactor	
  Opera?ons	
  

UNLV	
  –	
  Radchem	
  
Fuel	
  Cycle	
  School	
  



SUCCESS	
  depends	
  cri?cally	
  on	
  exci?ng	
  
research	
  programs	
  and	
  unique	
  facili?es	
  

The NSSC supports and draws young talent  
from fundamental physics, including neutrinos ! 



NSSC supports Antineutrino Reactor Monitoring 

NSSC and NA-22 WATCHMAN program jointly  
fund a UC Berkeley postdoc and two grad students 

Tim	
  Shokair	
  (PD)	
  

Sasha	
  Asghari	
  (GSR)	
  

Caleb	
  Roecker	
  (GSR)	
  



Other	
  neutrino	
  ac?vi?es	
  supported	
  by	
  the	
  NSSC	
  

•  CUORE	
  search	
  for	
  neutrinoless	
  double-­‐beta	
  decay	
  

•  Double	
  CHOOZ	
  an?neutrino	
  oscilla?ons	
  

•  Development	
  of	
  Coherent	
  Neutrino	
  Scacering	
  



NNSA	
  added	
  an	
  addi?onal	
  $1.5M	
  for	
  a	
  
Minority	
  Serving	
  Ins?tu?on	
  (MSI)	
  component	
  

•  Funds	
  arrived	
  just	
  before	
  summer	
  2012	
  
•  We	
  published	
  a	
  call	
  for	
  NSSC-­‐MSI	
  

Summer	
  Research	
  Fellowships	
  
•  Four	
  students	
  were	
  accepted	
  and	
  

worked	
  at	
  a	
  partner	
  ins?tu?on	
  
–  Expect	
  to	
  do	
  around	
  15	
  this	
  year	
  

•  We	
  have	
  just	
  awarded	
  5	
  mul?-­‐year	
  
research	
  grants	
  for	
  MSIs	
  
–  Univ.	
  Texas	
  El	
  Paso,	
  Clark	
  Atlanta,	
  South	
  

Carolina	
  State,	
  Hampton,	
  Fisk	
  
–  All	
  about	
  $250K	
  
–  Funding	
  PIs	
  at	
  HBCUs,	
  HSIs,	
  etc.	
  to	
  do	
  

collabora?ve	
  research	
  with	
  NSSC	
  partner	
  
ins?tu?ons	
  

–  To	
  support	
  students,	
  infrastructure,	
  etc.	
  

Bri$any	
  Rogers	
  of	
  Alabama	
  A&M	
  
worked	
  with	
  Prof.	
  Heino	
  Nitsche	
  
at	
  UCB	
  for	
  8	
  weeks	
  this	
  summer,	
  
learning	
  plutonium	
  chemistry	
  &	
  
radiochemical	
  techniques.	
  



Follow	
  us	
  at	
  	
  nssc.berkeley.edu	
  

Nuclear	
  news	
  naFonally	
  

Faculty,	
  students,	
  alums	
  

Job	
  opportuniFes	
  

Funding	
  compeFFons	
  

Seminars,	
  workshops	
  

Summer	
  schools	
  

Monthly	
  webinars	
  

Links	
  to	
  similar	
  centers	
  



Summary	
  and	
  Concluding	
  Remarks	
  
•  Nuclear	
  Engineering	
  regularly	
  reinvents	
  itself,	
  assuring	
  its	
  relevance,	
  vitality	
  

and	
  appeal	
  to	
  top	
  young	
  talent.	
  

•  There	
  is	
  currently	
  strong	
  interest	
  in	
  nuclear	
  science	
  and	
  engineering	
  among	
  
versa?le	
  and	
  well-­‐prepared	
  US	
  students.	
  

•  The	
  NSSC	
  represents	
  a	
  successful	
  NNSA	
  ini?a?ve	
  to	
  recruit,	
  train	
  and	
  
transi?on	
  this	
  talent	
  to	
  the	
  non-­‐prolifera?on	
  mission,	
  ~80	
  students	
  currently	
  

•  We	
  are	
  off	
  to	
  a	
  good	
  start,	
  but	
  the	
  ‘end-­‐game’,	
  i.e.	
  hand-­‐off	
  to	
  the	
  laboratories	
  
is	
  s?ll	
  in	
  its	
  early	
  phases,	
  a	
  work-­‐in-­‐progress.	
  

•  We	
  are	
  appoin?ng	
  a	
  Deputy	
  for	
  Laboratories	
  to	
  focus	
  on	
  campus-­‐lab	
  issues	
  
and	
  to	
  get	
  “ground	
  truth”	
  on	
  what	
  is	
  happening	
  at	
  all	
  NSSC	
  sites,	
  including	
  MSI	
  

•  The	
  MSI	
  call	
  elicited	
  a	
  great	
  response,	
  but	
  DOE	
  consolidated	
  its	
  MSI	
  programs	
  
recently,	
  and	
  it	
  is	
  unclear	
  whether	
  we	
  will	
  be	
  able	
  to	
  issue	
  another	
  one.	
  	
  But	
  
the	
  current	
  MSI	
  funds	
  can	
  be	
  spent	
  over	
  3	
  years.	
  

Many	
  thanks	
  to	
  NNSA	
  &	
  we	
  expect	
  great	
  things	
  from	
  our	
  grads!	
  



Backup Slides 



NSSC Organization at Launch 

KvB appointed as Executive Director, after Jim Siegrist went to DOE 
Brad Sherrill (MSU) appointed as Deputy Executive Director 

Jay Davis (Hertz Foundation) appointed as Chair of External Advisory Board 



Management team: 
current composition 

Lab	
  POCs	
  
LBNL: 	
  James	
  Symons	
  
LANL: 	
  Morag	
  Smith	
  
LLNL: 	
  Annie	
  Kers?ng	
  
SNL: 	
  Craig	
  Tewell	
  
PNNL: 	
  Alma	
  Contrearas	
  

Central Team 
PI:  Jasmina Vujic 
Exec. Dir.:  Karl van Bibber 
Deputy ED:  Brad Sherrill 
Administrator:  Alina Sari 
RSO:  Derek Johnson 

Focus	
  Area	
  Leaders	
  
Physics: 	
  Eric	
  Norman	
  
Instrum: 	
  Kai	
  Vecer	
  
Engineering: 	
  Per	
  Peterson	
  
Chemistry: 	
  Heino	
  Nitsche	
  
Policy: 	
  Michael	
  Nacht	
  
Educa?on: 	
  Jasmina	
  Vujic	
  

University	
  POCs	
  
UC	
  Davis: 	
  Mani	
  Tripathi	
  
UC	
  Urvine: 	
  George	
  Miller	
  
UCSD/IGCC: 	
  Tai	
  Ming	
  Cheung	
  
UNLV: 	
  Ken	
  Czerwinski	
  
Wash.	
  Univ. 	
  Suzanne	
  Lapi	
  
MSU: 	
  Michael	
  Thoennessen	
  

NNSA	
  NA-­‐221	
  
Program	
  director: 	
  Col.	
  Dave	
  Lagraffe	
  
Contracts	
  monitor: 	
  Erwin	
  Fragua	
  



Demographics	
  of	
  our	
  young	
  talent	
  (August	
  2012)	
  

•  Hired	
  in	
  Year	
  I:	
  
–  UGR/Jr.	
  Spec. 	
  18	
  
–  GSR 	
  37	
  

–  Postdoctorals 	
  4	
  
– MSI	
  Fellows 	
  4	
  

–  TOTAL 	
  63	
  

•  Data	
  mostly	
  complete	
  

•  Drawing	
  from	
  top	
  schools	
  

Educa?onal	
  Background:	
  GSR+PD	
  

Univ.	
  California	
  (all) 	
  10	
  

MIT 	
  3	
  

Univ.	
  Penn. 	
  2	
  

Univ.	
  Mich. 	
  2	
  

Texas	
  A&M 	
  2	
  

Stanford 	
  1	
  

Yale 	
  1	
  

Johns	
  Hopkins 	
  1	
  

Carnegie-­‐Mellon	
  Univ. 	
  1	
  

Purdue 	
  1	
  


